Hepatocellular Carcinoma (HCC) rarely metastasizes to bone or mediastinum. In some patients, surgical treatment of oligometastatic lesions from colorectal cancer, breast cancer, or non-small cell lung cancer results in satisfactory survival. However, data concerning oligometastatic lesions from HCC are scarce. We report the case of a patient with long-term survival after resection of metachronous oligometastases of HCC. A 54-year-old woman underwent hepatic resection for non-B, non-C HCC. A solitary left tenth rib tumor was detected 20 months after initial surgery and was surgically resected. A solitary mediastinal tumor was detected 6 months after the second operation and the patient again underwent surgical resection. Histopathological examination of both lesions confirmed metastasis of HCC. The patient has had no further recurrence 7 years after initial surgery without chemotherapy or radiotherapy.
especially in patients with colorectal cancer, breast cancer, and non-small cell lung cancer [1] - [3] . However, data concerning oligometastases of Hepatocellular Carcinoma (HCC) are scarce. Extrahepatic metastases from HCC are usually not treated with locoregional therapies such as surgical resection, because uncontrolled intrahepatic lesions exist in many cases. HCC rarely metastasizes to bone or mediastinum, and metastases of HCC are generally associated with a poor prognosis. We report the case of a patient with long-term survival after resection of metachronous rib and mediastinal HCC metastases.
Materials and Methods

Case Report
A 54-year-old woman was admitted to our hospital for evaluation of a liver mass. Contrast-enhanced computed tomography (CT) showed a typical enhancing tumor 30 mm in diameter in segments III and IV. HCC was suspected. Laboratory testing revealed non-B, non-C (NBNC; negative for both hepatitis B antigen and hepatitis C antibody) HCC with good preoperative liver function (Child-Pugh score A). Left lobe resection was performed. Histopathological diagnosis was nodular, moderately differentiated HCC, pathologic T2N0M0 stage II.
After hepatic resection, serum alpha-fetoprotein (AFP) fell to within the normal range (4.5 ng/dL 3 months after surgery compared with 10,927 ng/dL preoperatively). However, 1 year after initial surgery AFP had risen to 59 ng/mL. Screening CT was performed every 3 months. AFP climbed to 282 ng/mL by 18 months after surgery. Twenty months after initial surgery, we detected a tumor 13 mm in diameter in the vicinity of the left tenth rib with destructive change (Figure 1(a) ). At that time, AFP was 15,868 ng/mL. Bone scintigraphy showed positive uptake in a tumor of the left tenth rib, but 18F-Fluorodeoxyglucose Positron Emission Tomography (FDG-PET) showed no tumor uptake. We suspected solitary metastases of HCC to the left tenth rib. Because no other metastases were identified, surgical resection was performed 22 months after initial surgery. The tumor of the left tenth rib with surrounding intercostal muscles was resected (Figure 1(b) ). Histopathological examination confirmed metastases of HCC (Figure 1(c) ). After surgery, AFP decreased rapidly to 29 ng/mL, but rose again 6 months after the second operation. This time, screening CT revealed a tumor on the left anterior mediastinum, 10 mm in diameter (Figure 2(a) ). PET-CT showed slight uptake by the mediastinal tumor (maximum standard uptake value, 2.19).
Solitary metastases to the mediastinum or lung was suspected. Video-assisted thoracic surgery was performed via a left-sided approach. A nodular tumor covered with parietal pleura was resected with mediastinal fat (possibly thymus) (Figure 2(b) ). Histopathological examination confirmed mediastinal metastases of HCC (Figure  2(c) ). Serum AFP decreased to within the normal range 3 months after the third operation.
There has been no other recurrence in the 7 years since initial surgery without chemotherapy or radiotherapy.
Discussion
We report a case of long-term survival after resection of NBNC-HCC with metachronous rib and mediastinal metastases. HCC with extrahepatic metastases carries a poor prognosis, with a reported median survival of 8.1 months [4] . More than 85% of recurrences after surgical resection occur intrahepatically [5] . Bone metastases is seen in 6.3% of HCC patients. The most common site of bone metastases is the spine (39%), followed by pelvis (19%) and ribs (14%) [6] . As many as 88.5% of patients with bone metastases from HCC die of liver failure resulting from intrahepatic tumor progression. Patients with uncontrolled intrahepatic tumor have a worse prognosis than those with well-controlled tumor. Liver function is an important factor in patients with HCC [7] .
Solitary mediastinal metastases of HCC is rare, with only a few reported cases [8] - [10] . Survival over 24 months after resection of mediastinal metastases has been reported [10] ; however, the efficacy of resection for mediastinal metastases remains unclear.
Sorafenib is the standard treatment for HCC patients with extrahepatic metastases [11] . Surgical resection of metastatic lesions is controversial [12] . Sakamoto et al. [13] reported that extrahepatic HCC metastases should be resected only if imaging studies indicate that the lesion is completely resectable and intrahepatic recurrence is absent or is controlled. HCC metastases are rarely treated with surgical resection because of coexisting intrahepatic lesions [12] [14] . A recent study found that the incidence of NBNC-HCC has increased [15] . NBNC-HCC has a significantly better overall survival rate and a lower risk of HCC recurrence after hepatectomy than HBV-HCC and HCV-HCC [16] [17] . NBNC-HCC recurrence is more likely to be extrahepatic rather than intrahepatic [16] [18] . These data suggest that surgical resection of extrahepatic metastases is more suitable for patients with NBNC-HCC than for those with HBV-HCC or HCV-HCC.
Conclusion
In this case, complete resection of rib and mediastinal metastases of NBNC-HCC was possible. Surgical resection of oligometastases might be more suitable for NBNC-type HCC than for other types. Further studies in more patients are needed.
